A Model
In this section, we provide descriptions of our prototype model for BCA and the two detailed economies for our experiment.
A.1 Prototype economy
The prototype economy for BCA is almost the same as that employed by CKM. 1 The log-linearized system is as follows.
The intratemporal optimization condition 2 is
where c t denotes consumption; ℓ t , labor supply; y t , output; and 1 − τ ℓ,t , the investment wedge.
The Euler equation is
where k t denotes the capital stock at the end of period t; β, the discount factor of a household; δ, the depreciation rate of capital; α, the share of capital in production; and 1 1+τx,t , the investment wedge. The aggregate production function is
where a t denotes the efficiency wedge and α denotes the cost share of capital stock in production. 1 The only difference is that we consider a stationary economy. 2 We employ the period utility function U = log(Ct) + γ log(1 − Lt) following CKM.
The evolution of capital stock is
where δ denotes the depreciation rate of capital.
The resource constraint is
where g t denotes the government wedge.
In many applications of BCA, the wedges are assumed to be exogenous and evolve according to the VAR(1) process:
where P denotes a constant matrix; 
A.2 Detailed economy: Medium-scale DSGE economy
Baseline economy: We employ a medium-scale DSGE model as a laboratory for the assessment of BCA. Here, we provide a brief description of our detailed economy.
Our economy is based on that employed by Smets and Wouters (2007) . The only difference between our detailed model and the model of Smets and Wouters (2007) is that there are no investment-specific technology shocks in our economy. This is to guarantee that capital stocks in the two economies are the same. 3 Following Smets and Wouters (2007), we introduce the linearized version of their model here. 3 We also apply BCA to our economy with investment-specific technology shocks in the paper.
where ε g t is the government expenditure shock. The consumption Euler equation is
where ε b t denotes the risk premium shock; λ, the parameter on the external habit; and σ c , the inverse of the intertemporal elasticity of substitution.
The investment Euler equation is
where β denotes the discount factor of a household and φ denotes the steady-state elasticity of the capital adjustment cost function.
The capital Euler equation is
where q t denotes Tobin's q and δ denotes the depreciation rate of capital.
The aggregate production function is
where k s t denotes capital service; ε a t , total factor productivity; α, the share of capital in production; and ϕ p , one plus the share of fixed costs in production, reflecting the presence of fixed costs in production, ϕ p = 1 + Φ/y.
The capital service, k s t , is
where k t−1 denotes the capital stock at the end of period t − 1.
The utilization rate, u t , is determined by
where ψ denotes a positive function of the elasticity of the capital utilization adjustment cost function and is normalized to be between zero and one.
The evolution of capital stock, k t , is
The definition of the price markup, µ p t , is
The New-Keynesian Phillips curve with partial indexation is
where ι p denotes the degree of indexation to past inflation; ξ p , the degree of price stickiness; ε p , the curvature of the Kimball goods market aggregator; and ε p t , the price markup shock.
The rental rate of capital is
The definition of the wage markup, µ w t , is
where σ ℓ denotes the elasticity of labor supply with respect to the real wage.
The wage curve with partial indexation is
where ι w denotes the degree of wage indexation; ξ w , the degree of wage stickiness; ε w , the curvature of the Kimball labor market aggregator; and ε w t , the wage markup shock. The monetary policy reaction function is
where y * t denotes the natural output defined in the flexible price-wage economy. There are six exogenous shocks in this economy. These six driving forces are assumed to follow the following processes:
where η g Adding investment-specific technology shocks: With investment-specific technology shocks, our medium-scale DSGE economy changes as follows. The investment Euler equation (9) becomes
where ε i t denotes the investment-specific technology shock. The evolution of the capital stock (14) becomes
The investment-specific technology shock evolves according to the following process:
where η i t is an i.i.d. shock with mean zero. Note that the capital stock in the detailed economy is no longer the same as that in the prototype economy since the evolution of capital stock (28) is different from (14).
B Equivalence results
Here, we provide a brief description of the equivalence results in BCA.
The definition of the equivalence is as follows.
Definition 1. A detailed model is equivalent to (covered by) a prototype model if the
prototype model can achieve all realized sequences of consumption, investment, labor, output, and capital stock generated in the detailed model. CKM give the so-called equivalence results, the prototype model covers a large class of frictional detailed models. However, they do not specify the types of stochastic process of the wedges that are necessary for the equivalence; note that the VAR(1) specification is often employed when BCA is applied to the actual data.
The vector of wedges, s t , associated with the detailed model should be described as
where Φ is a constant matrix and x t is a vector of endogenous and exogenous state variables in the detailed model. The state vector x t evolves according to
where Φ is a constant matrix and ν t+1 is a vector of structural i.i.d. shocks with mean zero.
Using the above structure, Bäurle and Burren (2007) and Nutahara and Inaba (2008) investigate the necessary and sufficient condition for the equivalence in the case where the wedges of the prototype model evolve according to the conventional VAR(1) process.
They find that in many DSGE economies, the equivalence results do not hold in this case. 4 The intuition of Nutahara and Inaba (2008) [Insert Table 1 ]
C.2 Definition of the true wedges
In the case of the detailed economy without investment-specific technology shocks, the true wedges are calculated using a system that consist of (i) the equilibrium conditions of the detailed economy (7)- (26) and (ii) the equilibrium conditions of the prototype model (1), (2), (3), and (5).
In the case of the detailed economy with investment-specific technology shocks, the evolution of the capital stock in the prototype model (14) is different from that in the detailed economy (28). As such, in addition to the misspecification of the stochastic process of wedges, there is a misspecification of the evolution of capital stock in BCA.
In order to focus on the misspecification of the stochastic process of wedges, we define the true wedges using the capital stock generated in the prototype economy.
Lettingk t be the capital stock generated in the prototype model, the true wedges are calculated by the system that consist of (i) the equilibrium conditions of the detailed economy (7)- (8) and (11)- (29) and (ii) the equilibrium conditions of the prototype model (1), (5) , and the conditions given below:
C.3 Wedge decomposition
Our method of wedge decomposition is the same as that employed by Chari, Kehoe, and 
D Robustness: Alternative definition of the true wedges
In this paper, we define the true wedges using the capital stock of the prototype economy in the case with investment-specific technology shocks. This is to focus only on the problem of misspecification of the stochastic process of wedges.
Here, we show what happens if we define the true wedges using the capital stock generated in the detailed economy. Figure 1 shows the true and measured wedges in our medium-scale DSGE economy with investment-specific technology shocks.
[Insert Figure 1 ]
With investment-specific technology shocks, the difference between the measured and true investment wedges becomes larger than that in the case without investment-specific technology shocks while the other wedges are measured almost correctly. In the case, there should be a mismeasurement of the efficiency wedge since the two capital stocks are different in the prototype economy and the detailed economy. However, Figure 1 shows that this difference is quantitatively quite small. Table 2 reports the cyclical behavior of the true and measured investment wedges.
[Insert Table 2] The correlation between the true and measured investment wedges becomes smaller, and the RMSE indicates that the difference between the two investment wedges is about 1.6 percent. However, the measured investment wedge seems to be close to the true one. At least, the measured investment wedge captures the abstract of the dynamics of the true one.
In this case, there are two sources of mismeasurement of the investment wedge: (i) the difference in capital stocks and (ii) the increase in the number of the state variables.
We find that the impact from reason (i) is small. For efficiency, labor, and investment wedges, the differences between the output predictions of the true and measured wedges are still small. Table 3 reports the cyclical behavior of the output predictions by the true and measured investment wedges.
[Insert Notes: Means, standard deviations, autocorrelations, correlations with the actual current output, correlations with the output prediction by the true investment wedge, and the RMSE are reported. The RMSE is the root mean squared error of the percentage-deviations between the two output predictions by the true and measured investment wedges.
